Generation of an indestructible cyclin B1 by caspase-6-dependent cleavage during mitotic catastrophe.
Overriding the G(2) DNA damage checkpoint permits precocious entry into mitosis that ultimately leads to mitotic catastrophe. Mitotic catastrophe is manifested by an unscheduled activation of CDK1, caspase activation and apoptotic cell death. We found that although cyclin B1 was required for mitotic catastrophe, it was cleaved into a approximately 35 kDa protein by a caspase-dependent mechanism during the process. Cyclin B1 cleavage occurred after Asp123 in the motif ILVD(123) downward arrow, and mutation of this motif attenuated the cleavage. Cleavage was abolished by a pan-caspase inhibitor as well as by specific inhibitors for the effector caspase-6 and the initiator caspase-8. Cleavage created a truncated cyclin B1 lacking part of the NH(2)-terminal regulatory domain that included the destruction box sequence. Although cleavage of cyclin B1 itself was not absolutely required for mitotic catastrophe, expression of the truncated product enhanced cell death. In support of this, ectopic expression of this truncated cyclin B1 was not only sufficient to induce mitotic block and apoptosis but also enhanced mitotic catastrophe induced by ionizing radiation and caffeine. These data underscore a possible linkage between mitotic and apoptotic functions by caspase-dependent processing of mitotic activators.